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m-). 3 0 0 °cia±io#Hm{c;^B#(iis t t t 



TEOSi 



(2) 
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m^i±mbi-^^'y^<^m%mx'$>^^ h^'^i^y 

mmm-^Lx:i-hmm^:im't^xnb. mi^- 
hm&^mizm^i-^ b b uzm^^mtJMb ^* 
-tmykm'yx a- hmmm. 

[0001] 

hm^t^mmiimizmti i><ox%i . 

[0002] 

[0 0 0 3] ±feUc^tt;&'7Xr?-b{::WLT{4. 

^Mmtjmm^y-^~mm.^m2 2^. 199 



[0 0 04] II 7 {4. mi<r)m^<7)m?m:^yxa-Y 

x^<mijimwmfh. 

[0005] t-fm)i,Z. 20<^?M?:#fiX^I.« 20 
crimmbli. Thy:LY^i^i^yy {Si (0CH3) 
4 : OTTE o s bmith ) S.t^V^-7;^Jj■P7;^^ 
;Mh^i-v'7y (CF3 (CF2) 7C2H4S i (OC 
H3) 3) €:^)SUv:x^y-;P^?« (OTA^?Ki:^ 

b. 7i^Rxfm.mmLfz:L^ y-mm imm 
m^bm-h) (r>LbX'hh. ii-c, iMi(^Amm 

mi^z\i. yym{^<Dy -y S*«SbKttcottS2--^i. S 

) m/:^y:^<^WMfA^:t:^LX\,^hh(DX- 

[ 0 0 0 6 ] -e bxmz. ±Micr>Amm.x/BmmiM 

-^LT. ±ie<?5TEOS&yVN-7;U^OT;P^;L'^ h 
^i^^yycoMTH^MRm {s^^mitHi'^yy-fl' 

it. rmzw^i-) m^i. mmy:^^'-hm& 

[0007] 

litl] 

He I 



Si ( OE ♦ ) + 4H2 0 



Si ( OH )4 +4E. OH 



[0008] 
lit2} 



Si ( OCH3 ) 3 + 3 H2O 



Hcl 



•Si ( OH ) 3 +3CH3 OH 



[ 0 0 0 9 ] $ i,z±ui(7)x 0 \,zm^^ixfz^-Ymm, 

mWb LX<nt'yX±.\,zm^-th. 
[00 1 0] ::i-\-m&(m^^tUi.m^^A 

QO'azxmnL. mmjyxa-Ym^mm-h. 
^(nmmjMX'ii.. 2nm<r)m>imn-th. log 
{4. mw±j,zm^^titzn-Ymi^^z-^^^ixxy<^h 



{4 , >- 7 y -yHb^ ^i^^ T E o s aw ^- 7 n r)V 
h^^i^i-^y ( {iti) m {it2 ) io^&ffl) ^ 

[00 11] 

[its] 
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HO-Si-'vOH KO-Si-OH 



I 

OH 



OH 



HO-Si -0-Si -OH 
I 

OH 



I 

OH 



[0012] ±si<^x a izm^^tLftm^<7)m^^:^^ 

3-h ('tyS.y^X. 2 9i^6^5 3 3'<.-v'. 19 

9 4^) tLxm8^miL^j:ifii^mm-ri. 

[00 1 3] ^-f. Th9xhdfi^i^9y (S i (OC 
H3) 4) (^x^ y-)l'mm^Z7i<b^msm^Mlf.:cr) 

mmmt:f^m-^. mz. ±mcoTmi,zt^\>^xm^^ti 

0~3 5 Or-C^L-CTh^xhdfS^i^^ySrS^S 
tizX *)^-yX^>'V:f}iffyXii!fyX±lzm^t 

mizmmiti^-hmm^m<7)mxi,zmmi 

ti^4 0 0-6 0 0'"CT'MfigLT±iao--K-^X^r>-'; 
^:^'yx±l,zm^mm^l. 1&^ttxm^:^'yxa 

[00 15] 

coifmx'mfS.^tifzm7i<.myxa~hi±. 1^*6^*14 

i^^y 'ym^^^i^^i-h:^'yxa-hmm^^& 

Ltzmz. zmyxa-hmm?:mK. m^Lxm^ 

^yxa-h^m&tX^^^tilf). m^^tit::ffyx 

3- h commmx'^j:< . ^>^mztxy ^m^t^ ix 

T*>. y-jmtim^Lxm^mmm'%ht\^omm 
w&\izmfz^~ vh^x^.y ywm\zmr<x %>m: 
mzmifi^~hmt^j:h, 

[0 0 16] Lij-^Lti-b^i^. 3 0 



tiX\^h-bK ±.tl(r>mi(r)m:cr):^mX'm^^fifzm^ 
tt3-h-C{4, mUf3 2 O'CX' I sn^wc^nf^x' 
:^b<r>^m:^'msomSf^zi'j:->XLt d . 

[0 0 1 7 ] ^/t. iMi<7)m2<^mkcr)m^m'yx^ 

- Hi. rs~yxtpm^(^^^z(r)7i.y ym^=f:¥^^^ 

tix\>^hfz^. mmtma^^^^^/um^m^-hcr) 

$>ii,(7)<7). ^(7)mmxmii2^<Dm,i'mbi. i 
mm^ziimi>z^j: o . mm i mm bmix 

Sfe^S. tfz. y^m^^li. :^yXcrmmizLi}-^^ 
■f. ^'yx^izi^iz^ttiX\<^^hnxii^j:\>^ti 
Df). A'yxmzi^-l,zyvm^=Fifii^ttiX\>^hmi<^ 

mcomxm^fifzmmyxizn^xmmm 
izi5\^x^h b\^omm}^.i>^-r^. 
[0018] :^mii±mmm^imm-K< ^sr^^i 
mi^i)^y^ymmf^^-h^^h^. m 
mmmzmn^ fchi{:.$^>t:3o o'm±comm% 

Rmcommmimm-ti ^ b ^mbti tcoxh 

[00 19] 

mz^i\.^:i b<r)mti^. mi<r)mk<7)mim^xa 

-h^zioK-^X. y •ymit■^mm'yXb<r>i^^^^'^t^^^ 
+j^X■hh^b^z&-^< i,<ox';b6Zb^^\^tzL. z 

mm^mzmti^bbtiz. $<b{::3oo-ciyji 
mm^x'i>m.mmixmAiifyxa~h 

'rhZbti^^mb^j:'yfz. 

[0020] icommmstb Lx:^m(^im.m 

yxa-Ui. mi\:Xmi±^^b'thA'yX<^l,zy >y 
myxb S i -OS^tcioT^t^rM^LTV^S^ijg 
[0 02 1] t^c. i^^m<^m^^:^yXzi-V\,i. y 
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[ 0 0 2 2 ] il/v:. *^HBc^a!7j<tt;{?'9X3- h(7)f^ig 
[0023] 

immmmm] \::j.TX'ii:^m<ommmm^zt5 
ifmyiimyy^^-hiz-:>\>^xmm^mmL^^^m 

[0024101 \i:m^<r>mm(mm.\ziommm£: 

[ 0 0 2 5 ] II 1 {Zjf^-tX 0 (c. t■r^^-:7;^:t^T;^ 
^yl^;'<b^i/i'^i^ (CF3 (CF2) 7C2H4S i (O 

CH3) 3) mmLtzoL^j-mwL (mammm 

•fh) mm.mii^'rft-fht'yXtLXc^'fV 
yX.Y^i^ly=yy (Si ( OC H3) 4 : OTTE O S i: 

[0026] d^i,zmcr>ammi,znLx r?i?so-^^ 

[0027] -e^^f*. ±fec7) J; a tcv-^y-zHt^ix^c 

nLxmm^mmL. ^t=i,zr\m<Dm^^m\iLx 
^•MJiTE o s ■^t'omm ( ±Eio ( ^ 1 ) fc nm^xK 

[0028] mz±m>ii 0 iz LXm^^titia- h'M 

m^m¥tLX(r>:^yx±izm^ttim. mt^mLx 

a. ±Bifzm(^^bmmiz. mw±m^^tifz 

^i^-ri-ttttc. x^y-yHt^ixj'tTEOsat/" 

!>« ^*3. ll2i;TE0S*ijD*^-S-&t-C;y7:^ 

[0029] *^BjiOfe^£7):^{±^ ilBTlKBBL^cJ: 
dt. >''?-7;l/:tor;P^;P-><b^>'i^7yfcTEOS 
<Oi^yy-f\^^iW\^lzn^j:o^Xh^. mk^i. a"- 

^^tmm^:i'ibi^&uzm^zmmzj-<-7/\^^x:tr 



ju^ju^ h ^ X 7 y j^iXT E o s ^ 7 y -;Ht; LT 
\>^rzmx-hitK ic^mkmmtimthb. *^ 

[0030] -r=5ri?*). >'N-7;l':tn7;l^^;M h^j^ 

^S14-^l:x;t-;^^-^3M3{)^3^)^, m*6<)W4. teoso 
{5 d j&^v 7 7l^:t a r h ^ V >- 7 y J: 0 i 7 
/-;HI:1-|.iS14-ftx:^;pjf-*jfl£< . te o scotj a 
*^i^7y~;Hlit^-rv^c:i:^^^:l., ±iBc^A° 
-7;l-^nr;P^;M b^v->'7yi:TE0Si:$:[SI^ 

^) ^m-^ob-r^b. TEos<Dm.^m(^iioifi 

m^iz^txLtw >'^-7;^:t^T;^=^f;^;<^^i^ 

i^yyii+^lzi^yy-Mt^ti^j:<^j:'yXtto. Z 
<7)X 0 +^^(;:^N°-7;P:tor/P^;l^;^ h^>'>'7>' 
*>i^7y-;Hl:$ii=5:3!>^-o:'i%^. -ecof^coMfiUlgt 
fcv^T. ^'<~y)U:^orfl'^}V;< h^i^i^yyti^^ ijy 
X^m^\,z^-m^'^fiti:\^Mzts:^. ig^WCfi. 
^Tjctt^y^ 7^^-\-^'Bm^fzb\^X%,. .1 £^ig*tt;y 
7;^3-b*^SV^ag ( 3 0 O'CtLh) 

A'>-7;l'^or/U=5r;M b^5^'>7y3&J|||6LT t 
i \ gg*ttA^'^i?^T Lid, 
10 0 3 1 ] ^^ItcMtT*^HjX'{4. A°-7;W^nT 

;i/^;Mhdfi^i^7y<ojD*^)» (mv^mt/i{4V7y 

-/Wk) 5rTEOSOi'5y-;Hki:S'J'5rtCff^-:>'CV^ 

Sitto. >'N-7;l^:taT;P^;M b#xv^yc7)i^7y 

isv ^-C , iiyy^^i^b ms.%±\z^^-^^h Z b m 
figfc^rS. ^^X. 3 0 0X:i!lt(m^mmy:^:3 
-hl,z^ttzbZiX\ ^N-7;l^:tnT;pdf;M h^i^ 
i^yy^mMfh ^ t {4^< . iitci: OSi^ttJ&^^i^ti 

[ 0 0 3 2 ] ^rfc. :^mmmm.x'i,t. mmm^^ 

^bi-i,^yXbLX. TEOS?:fflV^Jt*«. *I|hB{4 

mzZtltzm(^il^i><7)X'm<. (CH30) 3 

S i OS i (0CH3) 3. t;^^(4, (C2H50)3Si 

OS i {OC2H5) s^MA^-^muzm. mmcx-^ 

xm^^-±^:ibl.zX^X:^'yxim^LXi>X\>\ t 

fz. iiyx b^^^^h 7 ^y\Yjmm^m=t\t. 

^V^-yi^^))V^ (-0CH3) -^^Xb^f 
(-OC2H5) by^y^m^ (CF3 (CF2) n- : 

[0033] Mzmx\t. ±ie 

77.3- h<7)^#:W^||M^JtC-OV^TiiiHJf I. , 
[0034] (.mm 1 ) r)Vi] U ;>y7;^Jcgbk14;{f 7 

[0035] 
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mm x:?y-;w 

CF3 (CF2) 7C2H4Si 

TEOS 

* 

jD;t -C 3 0 L . 7 V Ltz.^ 

[0 0 3 6] 5 cmx 5 cmx 2mmc7);^'7;^^ 

^5cmX5cin crmtmm.\,zWmz^j: l> J; -5 1= bt C 
(^?§?St:SaL7t:f^, $«;0. 2min/sC7)jSJgt-5l#± 

TEOS 

CF3 (CF2) 7C2H4S i 

m^(^mm^^:^^-v<r)m;&bLx\,i. t-r. m 
mAirxi^-y-x-mwL^xti^mmsmTL. eo 

^WMltZ, 5cmX5cmX2mm<7)X/"7;^^ 
«r 5 c m X 5 c mmifimUzm&I^Z^j: HdizLXm 

mzz<7)mtt>zx^9tbt:mo. 2mm/sc^a[^-c5i 

#±ff :Ltl?:m^X'^mi. $ 1 0 O-CT' 1 0 

^mmmk. 3 5o°c-c3o^^l, ^'y:!^mi,zwi<. 
{oo4o'imzm2<7)immibix. cfs (cf 

2)7C2H4Si {OCH3) 3^^<Dm^ii^:mK6fzib 

^i:^tm^^^t^ti,zxmm^ti^i><^t. m 

m^im■^^z1n^J:-yx^■^hfzl^^z. mmmm^^b^t 

^tix\^^j:\^^m^ita-hx'hhfzib. mmw&t^^o 
A'Cir^^x^'^hi.m'Syi, 

[0 0 4 1}m2(^mmLtLXii. CF3(CF2) 

7C2H4Si iOCm) 3t>^imitX'5%mmLfzJ^^ 
y.~Mm2 0 0 5 'J y -x h)l^mifL^j:ffi^. :r.^y 

TL. bo^mLtz. ^<r>^. m.hmm:-mx\ 

5cmX5cmX 2mm.(r>^yXWk 5 c mX 5 c mcT) 

mmm^zmB-^ztj:hi: o iz ixmrnizzcTymm^zim 



20g 

(OCH3)3 lOg 

20g 
37g 
40g 
1 Og 
Ig 

[ 0 0 3 7 ] -e LT-e<7)f^. Bl^±ifMz)ffyXU^ 

miEiXm^L. § <^tc 1 0 o-ct' 1 o^mnamk. 3 5 

O'C-CS 0^M^tT;(?7;^«(;:^tt;<f9X3-h^ 

[ 0 0 3 8 ] ; :$^mMcoWm:^'yXa- hco^ 

mm(>^Hz-r^tzMz. 2ascoit«eiis^^tT^o 
tz, rnKDimmit txn. ±.iiUzmicr>mmi>z 

mm^^x :ffyxizmm^yx a-h . 

[0039] 

40g 
37g 

(OCH3)3 lOg 
40g 
lOg 
Ig 

m,mu ^ioizioovcio-mwm. 3 5 ox: 

x'3 o^mm-^zt t,zx ^m^^a- h ^B'^Ltz. 

[0042] JjLhcOJ; a l>z ixm^^tifz. ^WMcoM 
A(.m'^xa-h. mi<^mmt Lxm'yxa-h 

mm2<Dmmt LX0m.^^-hm^i: tx. 

mzmmim-tmMm3i,z^-r. m3ii^^<r)a 

- h LT 3 2 0 "■C-C'cofflKI?HM4'l:^ Ltz^kX'\ ^ 

i}HZ7KizMt^mit immmzmmmm 
n) mmx't^hti'^^it:{>ff)T$)'o. -mu^ 
izni-^mmt>^8 omi:Tmi tm^m^^+^x-h 

[0043] m3m^^-^m^i)'^j:x o tc. m.^ 
m {^i<r>mm.) x'wm^fit:m.m^x^-h 

1 5 nmxMm^^hfix t * ^ *\ -^wmm 

[0 044]-:S'T\ CF3 (CF2) 7C2H4S i (O 

CHS) 3mi.<r)3~hizmmimiizhmhi^i'. m 

tCF3 (CF2) 7C2H4S i {OCm) 3(7)^tiltz 

u^m(7)^~-h^zmm.mf)>'ofz. ztm. w,i<r> 
mm. {mm^) x-m^^titzy-m^-^mifiTEo 

S-h-hmWL^fimyXt^-^^LX\.^^j:\.^Zb<r)m. 
^t). TEOSfcCF3 (CF2) 7C2H4 

(0CH3) 3(r)n-^mmi>zy^t^mimh}i^^di5m 
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[0045] ^zx-arxu. :^^MtmM<7)um'm 
&b^^om^-i^mmiizi5\^x±^<m^^^t<^ 

[0046]TEOSi:7 -/S^b^ 1 cOii-^M^gH* 



tmmiik mm-^\>^T e o s 3&%tcjD*^ 

^ikt{±jD7K^j»t'#^<^:l. (06 (a) X'^.^tirz 

mmme (b) {zm^tifzmmi^z^j:^) , ^i-c. t 
EOS i^'mb'ti&±<r):j<.t:t\ix. . 7 ^m^t-^m 1 ^ 

TE o scotn^^mtf^mnzm^ o . h?s*^'a)SL 

T Li v\ 3- hM(OSa^tt*>m*>ii-C Lid, 
[ 0 0 4 7 ] i/i. ±iS.<DX 3 1 LT3§flJ^*^jDi.T 

EOS (ifi-^ t-CTy^Xt^DTEOS fiJJ i: 

A,m<^j:'yXlto, ^mcCF3 (CF2) 7C2H 
4 (0CH3) 3{4i^7y-;HbLTCF3 (CF2) 7C2 
H4 (OH) 3i:^53&J. tX'tzZ<7)^<7)m'0m'y:^ 

S i (0CH3) 3 (CH2) 2 (CF2) 



^t^^tti<X'^^j:<ti:h (06 (c)#BS) , 
[0048] Mzn tX . ^^miDUmX'ii. RJ£1± 
(^m^y^mt-mi t:^izt\i^mi 04 (a) T 

m^titzmmtf^m4 ih) x-^.^timmizy'j::^) , ^ 

il^TE0S^?St3?iTLTV^-&/ii6. 

st;^, TE o s(OM^r*«^^» uz^- hrnmm^ 

(14 (c)#»i) , .!:03-h?K$r«Wc3'-h 



fzWi<.myy^m&^fL^ (04 (d) #BS) , 

[0049] ( mmm 2 ) mz^rrxii. ±m(7)mmm 

Hzmim^^:ffy:^^-HzniX. M^i^m^t 

hmm<Di><r>b Ltzi^<mtmiz-:>\^xmmt 
I., :mmm<7)mmi. ±iiifzmmi<^%^bim 
IX. y-/mit-^m<7)m^i,zsi^^Lx^^^A 
x'hh. 

[0050] r/P;* U ^'yMzm^^iffy:^ 3^ h ^f^ 

m'thfzibiziiiT<r>3mmt:h^i)^tif>m^uz, i 

tz, 

[0051 ] 



2 Og 

(CH2) 2S i 
1 Og 



(0CH3) 3 



(tAT7 >yfi^[:-^2 bmm-h ) 

TEOS 



^?«7 



:immi:y(^^-y-xim^tix\^^imm7izM 
ttzm. ^(>m^x\^mm8^Mtx3o^mw 

L. TEOS»K^^WU^. 

[ 0 0 5 2 ] 1 1 mm^d:ijmxzmmi 

A'yxmizm^mm-h zb^zxKi. wm.i]yy^^- 

[0 0 5 3] 05 (c. imm\(r)-m.\.zi.^'m.\^fz^ 

vw.<r>wmi. vm^mmmmzmhtz\mwt^L 
(r)immfms^ ^w^-m^h ^bi.'o m>fz . 
[0054] i^mix:\i^ 7 v%\t^^2imimz 

colitc. 7 -7Sil:-^<:oM*S*>>'7y-;HI:§/i. M 
^?g9 x^/-/P 



TEOS 

(S iOCH3) 3 (CH2) 2 (CF2) 8 (CH2) 2S i 

1 Og 

mWilQ X:?y-;l. 40g 



20g 
37g 
40g 
1 Og 
1 g 

vx^(m.<r>mxzxhmmiif^ o^e^l^i- 

X. mm\<r>m.'&^iiyx^-vbm.Lxi.^mk 
mzmd-zmMt.iiy7.^~y^'^h^bim^b^£ 

[0055] mL<7)X 0 \,z. mmm2X'\i. y ^mit^ 

^b Lxm^izs i i^i-hii(7){:m\>^fztiK il<7)X 

0 ^j:mAimm ix'^tm. tibimi iz^tm:<7)ij 

mizxmTiim'yxa-h^m^ixh. ^mx'oa 

m^'^i+'!i^l,zr:^j:dZbmmb^j:6fzib. ffi^ 

[ 0 0 5 6 ] -e^-C', ^<7)mmmi>mz^. r/u 

A 0^yXl,zm^ji^yXa-V^mi-ltzii>iz&T 

[0057] 

40g 
37g 

(0CH3) 
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c 0 0 5 8 ] . mmm 1 1 mm^umx'^ mm^ 
[0059] *iisitct5v^T mbimtib. m 

mmmsii'c\i. ■m.mLx\.^hi^<7x7)miii^\^ 

\,zhhti^^X'hht^t^ixh. 
[ 0 0 6 0 ] ^i3. ifWncr>mmf>zii\^x\i. y y\t 

mmi'^ts^=ftLX. CF3 (CF2) 7C2H4S i 
(0CH3) (S iOCH3) 3 (CH2) 2 (CF2) 8 
(CH2) 2S i (0CH3) iWi^^tzifi. Mz^^^ 

li. 7aTcoh(r)im^xi>'^mx'$>hztiimdtx' 
mm^^fztK Mzm^-^ti^ztii^K. 'j^h^ 

[0061] 



1 Og 

Ig 

y ymmm'm^j:m^m:^-th<Dx\ y 
mb\.xmx:%h. 

[0062] -tfz. ■^Wfi^zxhmm.ijv7^n-v<n 

m&XM. y ^ymMm^^l-ifiiyX}:. s i - 

o^^Lx\^hm:. mi\z^-y-thmm.(^y -/\m. 
%m'k^'iti^m^^mmz\iLKx^< trt, m 

mi 1 ifmmwi^'myxn-v<m^w 

[02] TEOS-l}-t>:^yX<r>X'^hm^(r)imm 
[US ] ^m^W^'&iSyxa^Y<D3 2 o'cmm> 

[06 ] m.^<r>m.m'yxzi- vcrimm 

[07 ] m:<r)m.>&:fiyxa^ hcOigjtlSS 

[08] mffym.'&mx^~vff)mxw 

1 y vmit-^c^y -/m^^^^hm 

2 g|§ 



3 

2 0 TEOS*»/i>Jgfig$n^;if7X 



[02] 



[05] 



Si(0CsH5)4 + 4HaO -»• Si(OH)4+4C»HBOH 



(Si(0H)4H±O«i>K«^) 



20 



n 



ft 

I 

ii 



100 



80 - 



60 - 



40 - 



20 



-1 — u 



0 5 10 1 5 20 25 30 

mmf^m ( h ) 
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[HI] 



[03] 



TEOSi: 

( m ) 




a> 

TO 



ft 



A CF3( CF2 )7C2H4St( OCH3)3 



9 



100 
80 
60 
40 

'i 20 



• • f « 

o 



-I I I- 



0 5 10 15 20 25 30 
»*^atM ( h ) 



[07] 



[118] 



TE0S«t/A'-7A' 
Lfc»j${AjjE)«-ffia 



Mas 
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[116] 




(b) 





(c> 









SKOH). ^^Si(OHJ» 


SKOH). 




(b) 


SKOH), ^■i^SKOH), 




«i»SKOCH))s 
SKOH), «MB»9(0CHs]a 



(d) 

I I 

W-5H)H HO-SHffl 
OH n d (|H p p 
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